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1 ͸͡Ίʹ
ࢿ࢈Ձ֨͸কདྷͷෆ࣮֬ͳऩӹΛબ޷ʹΑͬͯม׵ׂͨ͠ҾݱࡏՁ஋ͱͯ͠ද͞Ε
Δɻ͜ͷ෼໺Ͱ͸ɺظ଴ޮ༻ཧ࿦͕ࢧ഑తͳ෼ੳಓ۩ͳͷͰɺબ޷͸ظ଴ޮ༻ཧ࿦Ͱ
ද͞ΕΔ৔߹͕ඞવతʹଟ͘ͳΔɻ͔͠͠ɺظ଴ޮ༻ཧ࿦ͷهड़తͳଥ౰ੑʹ͍ͭͯ
͸ଟ͘ͷ࣮ݧ΍࣮ূʹΑΔ؍࡯ʹΑΓ൱ఆతͳݟํ͕ࢧ഑తͰ͋ΔɻͦͷҰ͕ͭɺظ
଴ޮ༻ཧ࿦͕લఏͱ͢Δෆ࣮֬ੑͷදݱͰ͋Δɻͭ·Γɺෆ࣮֬ੑ͕།Ұͷ֬཰෼෍
ʹΑͬͯදݱ͞ΕΔલఏͰ͋Δɻଟ͘ͷෆ࣮֬ੑ͸ͦͷΑ͏ͳલఏΛຬͨ͞ͳ͍ͱߟ
͑ΒΕɺͦͷঢ়گ͸ᐆດੑͱ໊෇͚ΒΕ͍ͯΔɻਓʑ͸ᐆດͳঢ়گΛճආ͢Δ܏޲͕
͋ΓɺͦͷΑ͏ͳ܏޲Λଊ͑Δ༷ʑͳҙࢥܾఆϞσϧ͕ఏҊ͞Ε͍ͯΔɻ1ຊ࿦จͰ
͸ͦͷΑ͏ͳϞσϧ͔Βɺ࠷ۙͷ෼ੳͰ࢖ΘΕΔ͜ͱͷଟ͍ೋͭͷϞσϧΛ࢖ͬͯɺ
ᐆດੑ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β͔ʹ͢Δͷ͕໨తͰ͋Δɻ
ᐆດੑ͕ҙࢥܾఆʹ༩͑ΔӨڹʹؔ͢Δݚڀ͸੝ΜʹߦΘΕɺ༷ʑͳ੒Ռ͕஝ੵ͞
Ε͍ͯΔɻࣗવͳྲྀΕͱͯ͠ɺ͜ΕΒͷ੒Ռ͸ϑΝΠφϯεɺ·ͨɺࢿ࢈Ձ֨ͷݚڀ
ʹ΋Ԡ༻͞Ε͍ͯΔɻྫ͑͹ɺGuidolin and Rinaldi (2013) ʢҎԼɺGR ͱ͢Δɻʣ
͸ɺͦΕΒʹؔ͢Δแׅతͳ෼ੳΛߦ͍ͬͯΔɻGR ͱൺֱ͢Δ͜ͱͰຊ࿦จͷཱͪ
ҐஔΛ໌֬ʹ͍ͨ͠ɻGR ͱͷҧ͍͸ɺຊ࿦จͰ͸ҎԼͷࡾͭʹண໨ͯ͠෼ੳΛߦͬ
͍ͯΔ͜ͱͰ͋Δɿ
• ؔ਺ܗΛಛఆ͠ͳ͍ϊϯύϥϝτϦοΫͳ෼ੳ
• ੩ֶతͳ෼ੳ
• ൺֱ੩ֶͷख๏Λ༻͍ͨఆੑతͳ෼ੳ
ೋ൪໨ͱࡾ൪໨͸Ұ൪໨ͷઃఆ͔Βଥ౰ͳ෼ੳͱݴ͑ΔͩΖ͏ɻয఺ΛߜΔ͜ͱʹΑͬ
ͯɺຊ࿦จ͕ண໨ͨ͠෦෼ʹ͍ͭͯ͸ΑΓݟ௨͠ͷྑ͍෼ੳʹͳ͍ͬͯΔͱظ଴ͯ͠
͍Δɻ΋ͪΖΜɺຊ࿦จҎ֎ͷ෼ੳͷ࿮૊ΈΛ൱ఆ͢Δ΋ͷͰ͸ͳ͘ɺͦΕΒ͸૬ޓ
ʹิ׬తͳؔ܎Ͱ͋Δɻ
ຊ࿦จͱؔ࿈ͷ͋Δࡾͭͷ࿦จΛڍ͛ΔɻGollier (2011) ͸ຊ࿦จͱಉ༷ͷ໰୊ҙ
ࣝͰᐆດੑ͕ϙʔτϑΥϦΦͱࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ෼ੳͨ͠࠷ॳͷ࿦จͰ͋Δɻ
Gollier (2011) ͷࢿ࢈Ձ֨ͷ෼ੳ͸ঢ়ଶՁ֨ʹج͍ͮͨΞϓϩʔνͰ͋Γɺຊ࿦จͷ
෼ੳͱ͸ҟͳΔɻޙͰઆ໌͢ΔΑ͏ʹɺຊ࿦จͷํ๏࿦͸ϙʔτϑΥϦΦͷ෼ੳΛࢿ
࢈Ձ֨ʹద༻͢ΔͷͰɺΉ͠Ζ Gollier (2011) ͷϙʔτϑΥϦΦͷ෦෼͕͍ۙ෼ੳͰ
͋ΔɻOsaki and Schlesinger (2014) ͸ඇ׬උࢢ৔ͷ࿮૊ΈͰ෼ੳΛߦͬͨɻ·ͨɺؠ
1ݸผͷ࿦จʹݴٴ͢Δ୅ΘΓʹɺαʔϕΠ࿦จͰ͋Δ Etner et al. (2012) Λڍ͓͛ͯ͘ɻ
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1 ͸͡Ίʹ
ࢿ࢈Ձ֨͸কདྷͷෆ࣮֬ͳऩӹΛબ޷ʹΑͬͯม׵ׂͨ͠ҾݱࡏՁ஋ͱͯ͠ද͞Ε
Δɻ͜ͷ෼໺Ͱ͸ɺظ଴ޮ༻ཧ࿦͕ࢧ഑తͳ෼ੳಓ۩ͳͷͰɺબ޷͸ظ଴ޮ༻ཧ࿦Ͱ
ද͞ΕΔ৔߹͕ඞવతʹଟ͘ͳΔɻ͔͠͠ɺظ଴ޮ༻ཧ࿦ͷهड़తͳଥ౰ੑʹ͍ͭͯ
͸ଟ͘ͷ࣮ݧ΍࣮ূʹΑΔ؍࡯ʹΑΓ൱ఆతͳݟํ͕ࢧ഑తͰ͋ΔɻͦͷҰ͕ͭɺظ
଴ޮ༻ཧ࿦͕લఏͱ͢Δෆ࣮֬ੑͷදݱͰ͋Δɻͭ·Γɺෆ࣮֬ੑ͕།Ұͷ֬཰෼෍
ʹΑͬͯදݱ͞ΕΔલఏͰ͋Δɻଟ͘ͷෆ࣮֬ੑ͸ͦͷΑ͏ͳલఏΛຬͨ͞ͳ͍ͱߟ
͑ΒΕɺͦͷঢ়گ͸ᐆດੑͱ໊෇͚ΒΕ͍ͯΔɻਓʑ͸ᐆດͳঢ়گΛճආ͢Δ܏޲͕
͋ΓɺͦͷΑ͏ͳ܏޲Λଊ͑Δ༷ʑͳҙࢥܾఆϞσϧ͕ఏҊ͞Ε͍ͯΔɻ1ຊ࿦จͰ
͸ͦͷΑ͏ͳϞσϧ͔Βɺ࠷ۙͷ෼ੳͰ࢖ΘΕΔ͜ͱͷଟ͍ೋͭͷϞσϧΛ࢖ͬͯɺ
ᐆດੑ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β͔ʹ͢Δͷ͕໨తͰ͋Δɻ
ᐆດੑ͕ҙࢥܾఆʹ༩͑ΔӨڹʹؔ͢Δݚڀ͸੝ΜʹߦΘΕɺ༷ʑͳ੒Ռ͕஝ੵ͞
Ε͍ͯΔɻࣗવͳྲྀΕͱͯ͠ɺ͜ΕΒͷ੒Ռ͸ϑΝΠφϯεɺ·ͨɺࢿ࢈Ձ֨ͷݚڀ
ʹ΋Ԡ༻͞Ε͍ͯΔɻྫ͑͹ɺGuidolin and Rinaldi (2013) ʢҎԼɺGR ͱ͢Δɻʣ
͸ɺͦΕΒʹؔ͢Δแׅతͳ෼ੳΛߦ͍ͬͯΔɻGR ͱൺֱ͢Δ͜ͱͰຊ࿦จͷཱͪ
ҐஔΛ໌֬ʹ͍ͨ͠ɻGR ͱͷҧ͍͸ɺຊ࿦จͰ͸ҎԼͷࡾͭʹண໨ͯ͠෼ੳΛߦͬ
͍ͯΔ͜ͱͰ͋Δɿ
• ؔ਺ܗΛಛఆ͠ͳ͍ϊϯύϥϝτϦοΫͳ෼ੳ
• ੩ֶతͳ෼ੳ
• ൺֱ੩ֶͷख๏Λ༻͍ͨఆੑతͳ෼ੳ
ೋ൪໨ͱࡾ൪໨͸Ұ൪໨ͷઃఆ͔Βଥ౰ͳ෼ੳͱݴ͑ΔͩΖ͏ɻয఺ΛߜΔ͜ͱʹΑͬ
ͯɺຊ࿦จ͕ண໨ͨ͠෦෼ʹ͍ͭͯ͸ΑΓݟ௨͠ͷྑ͍෼ੳʹͳ͍ͬͯΔͱظ଴ͯ͠
͍Δɻ΋ͪΖΜɺຊ࿦จҎ֎ͷ෼ੳͷ࿮૊ΈΛ൱ఆ͢Δ΋ͷͰ͸ͳ͘ɺͦΕΒ͸૬ޓ
ʹิ׬తͳؔ܎Ͱ͋Δɻ
ຊ࿦จͱؔ࿈ͷ͋Δࡾͭͷ࿦จΛڍ͛ΔɻGollier (2011) ͸ຊ࿦จͱಉ༷ͷ໰୊ҙ
ࣝͰᐆດੑ͕ϙʔτϑΥϦΦͱࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ෼ੳͨ͠࠷ॳͷ࿦จͰ͋Δɻ
Gollier (2011) ͷࢿ࢈Ձ֨ͷ෼ੳ͸ঢ়ଶՁ֨ʹج͍ͮͨΞϓϩʔνͰ͋Γɺຊ࿦จͷ
෼ੳͱ͸ҟͳΔɻޙͰઆ໌͢ΔΑ͏ʹɺຊ࿦จͷํ๏࿦͸ϙʔτϑΥϦΦͷ෼ੳΛࢿ
࢈Ձ֨ʹద༻͢ΔͷͰɺΉ͠Ζ Gollier (2011) ͷϙʔτϑΥϦΦͷ෦෼͕͍ۙ෼ੳͰ
͋ΔɻOsaki and Schlesinger (2014) ͸ඇ׬උࢢ৔ͷ࿮૊ΈͰ෼ੳΛߦͬͨɻ·ͨɺؠ
1ݸผͷ࿦จʹݴٴ͢Δ୅ΘΓʹɺαʔϕΠ࿦จͰ͋Δ Etner et al. (2012) Λڍ͓͛ͯ͘ɻ
2
৓ɾඌ࡚ (2015) ͸ᐆດੑ͕ෆ࣮֬ੑԼͷاۀߦಈʹ༩͑ΔӨڹʹ͍ͭͯ෼ੳͨ͠ɻͦ
ͷଞʹ΋ؔ࿈ͨ͠จݙ͸͋Δ͕ɺ໢ཏతʹྻڍ͢Δͷ͸ຊ࿦จͷ໨తͱҟͳΔɻϙʔ
τϑΥϦΦͱࢿ࢈Ձ֨ͷจݙʹ͍ͭͯ͸ɺGR ͕ৄ͍͠ɻ
࠷ޙʹຊ࿦จͷߏ੒Λड़΂Δɻೋઅͱࡾઅ͸ظ଴ޮ༻ཧ࿦ʹج͍͍ͮͯΔɻೋઅ͸
ࢿ࢈ࢢ৔ͷઃఆΛಋೖ͠ɺ༧උతͳߟ࡯Λ͢Δɻࡾઅ͸ຊ࿦จͰ༻͍Δൺֱ੩ֶͷख
๏Λಋೖ͠ɺ͜ͷख๏ʹΑΓϦεΫճආ౓͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β͔ʹ͢Δɻ
࢛અ͸ Ellsberg (1961) ʹج͍ͮͯᐆດੑͷઆ໌Λߦ͏ɻޒઅͰ͸ɺຊ࿦จ͕༻͍Δ
α-maxmin ظ଴ޮ༻ͱ smooth ambiguity model Λಋೖ͢Δɻ࿡અͰ͸ɺͦΕΒΛ༻
͍ͯɺᐆດੑ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β͔ʹ͢Δɻࣣઅ͸݁ޠͰ͋Δɻ
2 ࢿ࢈ࢢ৔
ຊઅͰ͸ɺظ଴ޮ༻ཧ࿦Λલఏͱͯ͠ɺࢿ࢈ࢢ৔ͷઃఆΛಋೖͯ͠ɺۉߧࢿ࢈Ձ֨Λ
ಋग़͢Δɻຊઅͱ࣍અͷٞ࿦͸ Gollier and Schlesinger (2002)ʢҎԼɺGS ͱ͢Δɻʣ
Λࢀরͨ͠ɻ୅දత౤ࢿՈͷଘࡏ͢ΔೋظؒͷϧʔΧεܕͷ७ਮަ׵ܦࡁΛߟ͑Δɻ
ʢLucas, 1978ʣ౤ࢿՈͷʢϊΠϚϯʵϞϧήϯγϡλΠϯܕʣޮ༻ؔ਺ u : R+ → R͸
ڱٛʹ૿Ճɺ͔ͭɺԜؔ਺ͱ͢Δɻ෼ੳͷ؆୯ԽͷͨΊɺ෼ੳʹඞཁͳߴ࣍ඍ෼ͷଘ
ࡏΛԾఆ͢Δɻࢿ࢈ࢢ৔Ͱ͸࣮֬ࢿ࢈ͱෆ࣮֬ࢿ࢈ͷೋछྨͷࢿ࢈͕औҾ͞Ε͍ͯΔ
ͱ͢Δɻ2 ͭ·Γɺࢿ࢈ࢢ৔Ͱ͸ೋجۚ෼཭ఆཧ͕ଘࡏ͍ͯ͠Δ͜ͱΛԾఆ͍ͯ͠Δɻ
࣮֬ࢿ࢈Λج४ࡒͱͯ͠ɺҰൠੑΛࣦ͏͜ͱͳ͘ɺૈརࢠ཰Λ 1ʹج४Խ͢Δɻ౤ࢿ
Ո͸ظटʹw୯Ґͷ࣮֬ࢿ࢈Λอ༗͍ͯ͠Δͱ͢Δɻෆ࣮֬ࢿ࢈ͷՁ֨͸ Pɺظ຤Ձ
஋͸୆ [a, b]্Ͱఆٛ͞ΕΔ֬཰෼෍ F0Λ࣋ͭ֬཰ม਺ x˜0ͱ͢Δɻ͜͜Ͱɺ−a < w
Λຬͨ͢ͱ͢Δɻ౤ࢿՈ͸ظटʹ 1୯Ґͷෆ࣮֬ࢿ࢈Λอ༗͍ͯ͠ΔɻβͰ௒աधཁ
Λද͢ͱɺ౤ࢿՈͷظ຤෋͸
y˜0 = w + x˜0 + β(x˜0 − P )
ͱͳΔɻ౤ࢿՈ͸ظ຤෋͔ΒಘΔظ଴ޮ༻Λ࠷େʹ͢ΔΑ͏ʹ௒աधཁ βΛܾఆ͢Δɿ
maxβ E[u(y˜0)] s.t. y˜0 = w + x˜0 + β(x˜0 − P )ɻ
Ұ֊৚݅͸
E[(x˜− P )u′(y˜0)] = 0
2ຊ࿦จͰ͸ϦεΫͱᐆດੑͷ྆ํΛѻ͍ͬͯΔɻͦͷͨΊɺ͜͜Ͱ͸ɺϦεΫͱᐆດੑͷ྆ํΛؚ
Ήෆ࣮֬ͱ͍͏༻ޠΛ࢖ͬͨɻ༻ޠʹ͍ͭͯͷઆ໌͸࣍અΛࢀরɻ
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Ͱ༩͑ΒΕΔɻu′′ < 0͔Βɺೋ֊৚͕݅ຬͨ͞ΕΔ͜ͱ΋͙͢ʹ෼͔Δɻ୅දత౤ࢿ
ՈͷଘࡏΛԾఆ͍ͯ͠Δ͜ͱ͔ΒɺऔҾͳ͠ۉߧ͕੒ཱ͢Δɻͭ·Γɺۉߧʹ͓͚Δ
࠷దͳ௒աधཁ͸ β∗ = 0ͱͳΔɻΑͬͯɺۉߧࢿ࢈Ձ֨͸ҎԼͰ༩͑ΒΕΔ͜ͱ͕
෼͔Δɿ3
E[(x˜0 − P0)u′(w + x˜0)] = 0 ⇐⇒ P0 =
E[x˜0u′(w + x˜0)]
E[u′(w + x˜0)]
ɻ (1)
ຊ࿦จͰ͸ظ଴ޮ༻͸ϕϯνϚʔΫͱ͠ɺ(1)ࣜͰܾ·Δࢿ࢈Ձ֨Λ P0Ͱද͢ɻ
3 ൺֱ੩ֶ
ຊઅͰ͸ɺGS ͕ಋೖͨ͠ۉߧࢿ࢈Ձ֨ͷൺֱ੩ֶͷํ๏ʹ͍ͭͯ؆୯ʹઆ໌͢Δɻ
൴Β͸ͦͷํ๏ʹج͍ͮͯࢿ࢈Ձ֨Λ୯ௐʹมԽͤ͞Δ֬཰ࢧ഑ͷಛ௃෇͚Λߦͬͨɻ
͜͜Ͱ͸ɺ൴Βͷํ๏ʹج͍ͮͯϦεΫճආ౓ͷมԽ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β
͔ʹ͢Δɻ4
୅දత౤ࢿՈ i, (i = 1, 2)͕ଘࡏ͢ΔೋͭͷܦࡁΛߟ͑ΔɻͦΕͧΕͷෆ࣮֬ੑࢿ
࢈ͷՁ֨Λ P1, P2 Ͱදه͢Δɻ͜͜Ͱ୅දత౤ࢿՈ 1͸ 2ΑΓ΋ɺArrow-Pratt ͷ
ҙຯͰΑΓϦεΫճආతͱ͢Δɻ·ͨɺଞͷઃఆ͸ೋͭͷܦࡁͰશͯಉ͡ͱ͢Δɻͭ
·Γɺ
−u
′′
1(z)
u′1(z)
≥ −u
′′
2(z)
u′2(z)
for z ∈ [w + a,w + b]
Λຬͨ͢ɻͰ͸ɺϦεΫճආ౓ͷ૿Ճ͕ࢿ࢈Ձ֨Λ୯ௐʹݮগͤ͞Δ͜ͱΛ͔֬ΊΑ
͏ɻGS ͷํ๏͸ɺβ = 0ͰͷҰ֊৚݅ͷූ߸Λ൑ผ͢Δ͜ͱͰɺࢿ࢈Ձ֨ͷൺֱ͕
Ͱ͖Δɻͦͷಉ஋ͳ৚݅͸ҎԼͰ༩͑ΒΕΔɿ
P1 ≤ P2 ⇐⇒
[
E[(x˜− P1)u′1(w + x˜)] = 0 ⇒ E[(x˜− P1)u′2(w + x˜)] ≥ 0
]ʀ (2)
P1 ≤ P2 ⇐⇒
[
E[(x˜− P2)u′2(w + x˜))] = 0 ⇒ E[(x˜− P2)u′1(w + x˜))] ≤ 0
]ɻ
্ͷೋͭͷ৚݅͸ͲͪΒͰࣔͯ͠΋ಉ͡ͳͷͰɺ࠷ॳͷ৚݅Ͱ͋Δ (2)ࣜͰ͔֬Ί
Δ͜ͱʹ͢Δɻ͜ΕΛ͔֬ΊΔํ๏͸͍͔ͭ͋͘Δ͕ɺ͜͜Ͱ͸ɺݹయతͳํ๏Ͱ֬
͔ΊΔ͜ͱʹ͢Δɻ5ޮ༻ؔ਺͸ΞϑΟϯม׵ʹରͯ͠ෆมͰ͋Δ͜ͱ͔ΒɺҰൠੑ
3ҎԼͰ͸ɺจ຺͔Β໌Β͔ͳ৔߹͸ɺۉߧࢿ࢈Ձ֨Λ୯ʹࢿ࢈Ձ֨ͱݺͿ͜ͱʹ͢Δɻ
4ཧ࿦తͳഎܠͳͲৄࡉͳઆ໌͸ GS Λࢀর͢Δ͜ͱɻ
5ϦεΫͷܦࡁֶͰ࢖ΘΕΔඪ४తͳൺֱ੩ֶͷํ๏Ͱ͋Δɻྫ͑͹ɺEeckhoudt et al. (2005) ͳͲ
ͷඪ४తͳςΩετΛࢀরɻ
4
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Ͱ༩͑ΒΕΔɻu′′ < 0͔Βɺೋ֊৚͕݅ຬͨ͞ΕΔ͜ͱ΋͙͢ʹ෼͔Δɻ୅දత౤ࢿ
ՈͷଘࡏΛԾఆ͍ͯ͠Δ͜ͱ͔ΒɺऔҾͳ͠ۉߧ͕੒ཱ͢Δɻͭ·Γɺۉߧʹ͓͚Δ
࠷దͳ௒աधཁ͸ β∗ = 0ͱͳΔɻΑͬͯɺۉߧࢿ࢈Ձ֨͸ҎԼͰ༩͑ΒΕΔ͜ͱ͕
෼͔Δɿ3
E[(x˜0 − P0)u′(w + x˜0)] = 0 ⇐⇒ P0 =
E[x˜0u′(w + x˜0)]
E[u′(w + x˜0)]
ɻ (1)
ຊ࿦จͰ͸ظ଴ޮ༻͸ϕϯνϚʔΫͱ͠ɺ(1)ࣜͰܾ·Δࢿ࢈Ձ֨Λ P0Ͱද͢ɻ
3 ൺֱ੩ֶ
ຊઅͰ͸ɺGS ͕ಋೖͨ͠ۉߧࢿ࢈Ձ֨ͷൺֱ੩ֶͷํ๏ʹ͍ͭͯ؆୯ʹઆ໌͢Δɻ
൴Β͸ͦͷํ๏ʹج͍ͮͯࢿ࢈Ձ֨Λ୯ௐʹมԽͤ͞Δ֬཰ࢧ഑ͷಛ௃෇͚Λߦͬͨɻ
͜͜Ͱ͸ɺ൴Βͷํ๏ʹج͍ͮͯϦεΫճආ౓ͷมԽ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹΛ໌Β
͔ʹ͢Δɻ4
୅දత౤ࢿՈ i, (i = 1, 2)͕ଘࡏ͢ΔೋͭͷܦࡁΛߟ͑ΔɻͦΕͧΕͷෆ࣮֬ੑࢿ
࢈ͷՁ֨Λ P1, P2 Ͱදه͢Δɻ͜͜Ͱ୅දత౤ࢿՈ 1͸ 2ΑΓ΋ɺArrow-Pratt ͷ
ҙຯͰΑΓϦεΫճආతͱ͢Δɻ·ͨɺଞͷઃఆ͸ೋͭͷܦࡁͰશͯಉ͡ͱ͢Δɻͭ
·Γɺ
−u
′′
1(z)
u′1(z)
≥ −u
′′
2(z)
u′2(z)
for z ∈ [w + a,w + b]
Λຬͨ͢ɻͰ͸ɺϦεΫճආ౓ͷ૿Ճ͕ࢿ࢈Ձ֨Λ୯ௐʹݮগͤ͞Δ͜ͱΛ͔֬ΊΑ
͏ɻGS ͷํ๏͸ɺβ = 0ͰͷҰ֊৚݅ͷූ߸Λ൑ผ͢Δ͜ͱͰɺࢿ࢈Ձ֨ͷൺֱ͕
Ͱ͖Δɻͦͷಉ஋ͳ৚݅͸ҎԼͰ༩͑ΒΕΔɿ
P1 ≤ P2 ⇐⇒
[
E[(x˜− P1)u′1(w + x˜)] = 0 ⇒ E[(x˜− P1)u′2(w + x˜)] ≥ 0
]ʀ (2)
P1 ≤ P2 ⇐⇒
[
E[(x˜− P2)u′2(w + x˜))] = 0 ⇒ E[(x˜− P2)u′1(w + x˜))] ≤ 0
]ɻ
্ͷೋͭͷ৚݅͸ͲͪΒͰࣔͯ͠΋ಉ͡ͳͷͰɺ࠷ॳͷ৚݅Ͱ͋Δ (2)ࣜͰ͔֬Ί
Δ͜ͱʹ͢Δɻ͜ΕΛ͔֬ΊΔํ๏͸͍͔ͭ͋͘Δ͕ɺ͜͜Ͱ͸ɺݹయతͳํ๏Ͱ֬
͔ΊΔ͜ͱʹ͢Δɻ5ޮ༻ؔ਺͸ΞϑΟϯม׵ʹରͯ͠ෆมͰ͋Δ͜ͱ͔ΒɺҰൠੑ
3ҎԼͰ͸ɺจ຺͔Β໌Β͔ͳ৔߹͸ɺۉߧࢿ࢈Ձ֨Λ୯ʹࢿ࢈Ձ֨ͱݺͿ͜ͱʹ͢Δɻ
4ཧ࿦తͳഎܠͳͲৄࡉͳઆ໌͸ GS Λࢀর͢Δ͜ͱɻ
5ϦεΫͷܦࡁֶͰ࢖ΘΕΔඪ४తͳൺֱ੩ֶͷํ๏Ͱ͋Δɻྫ͑͹ɺEeckhoudt et al. (2005) ͳͲ
ͷඪ४తͳςΩετΛࢀরɻ
4
Λࣦ͏͜ͱͳ͘ u′1(w + P1) = u′2(w + P1)ͱ͢Δɻ͜ͷ࣌ɺ
u′1(z) ≤ u′2(z), z ∈ [w + P1, w + b]ɹ (3)
u′1(z) ≥ u′2(z), z ∈ [w + a,w + P1] (4)
ΛಘΔɻ͜Ε͸ɺ౤ࢿՈ 1͕ 2ΑΓ΋ϦεΫճආతͰ͋Δ৚͕݅ɺz ≤ zͱͳΔ z, z ∈
[w + a,w + b]ʹରͯ͠ɺ
u′2(z)
u′1(z)
≥ u
′
2(z)
u′1(z)
ͱॻ͖׵͑ΒΕΔ͜ͱ͔Β෼͔Δɻྫ͑͹ɺz = w + P1ɺz = zɺͨͩ͠ɺz ∈ [w +
P1, w + b]ͱ͢Ε͹ɺ(3)ࣜΛಘΔɻx ≥ P1ͷ࣌ɺ(3)͔ࣜΒ
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (5)
ΛಘΔɻx ≤ P1ͷ࣌ɺ(4)͔ࣜΒ
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (6)
ΛಘΔɻ(5)ɺ(6)͔ࣜΒɺ೚ҙͷ x ∈ [a, b]ʹରͯ͠
(x− P1)u′1(w + x) ≤ (x− P1)u′2(w + x) (7)
͕੒ཱͯ͠Δ͜ͱ͕෼͔Δɻ(7)ࣜʹରͯ͠ɺظ଴஋ΛऔΔͱɺ
E[(x˜− P1)u′1(w + x˜)] = 0 ⇒ E[(x˜− P1)u′2(w + x˜)] ≥ 0
ΛಘΔɻΑͬͯɺGS ͷํ๏ʹج͍ͮͯϦεΫճආ౓ͷ૿Ճ͕ࢿ࢈Ձ֨Λ୯ௐʹݮগ
ͤ͞Δ͜ͱ͕ূ໌Ͱ͖ͨɻҎ্ͷٞ࿦Λ໋୊ͱͯ͠·ͱΊΔɻ
໋୊ 1. ୅දత౤ࢿՈ͕ΑΓ Arrow-Pratt ͷҙຯͰΑΓϦεΫճආతʹͳͬͨ৔߹ɺ
ۉߧࢿ࢈Ձ֨͸୯ௐʹݮগ͢Δɻ
Ұൠʹۉߧͷൺֱ͸؆୯Ͱ͸ͳ͍ɻ͔͠͠ɺҰఆͷ৚݅Λຬͨͨ͠৔߹ɺGS ͷํ
๏Λ࢖͑͹धཁʢڙڅʣͷൺֱ੩ֶͱಉ༷ͷख๏ʹΑͬͯۉߧͷൺֱ੩ֶ͕Մೳʹͳ
Δɻຊઅͷ෼ੳ͸ͦͷ͜ͱΛϦεΫճආ౓ͱࢿ࢈Ձ֨Λ༻͍͔ͯ֬Ίͨɻ
4 ᐆດੑ
Knight (1929) ͸ଌఆՄೳੑʹΑΓෆ࣮֬ੑΛ۠ผͨ͠ɻͦͯ͠ɺଌఆՄೳͳ৔߹
ΛϦεΫɺෆՄೳͳ৔߹Λਅͷෆ࣮֬ੑͱݺΜͩɻ͜͜Ͱɺ༻ޠʹ͍ͭͯه͓ͯ͘͠ɻ
5
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͠͹͠͹ɺਅͷෆ࣮֬ੑ͸ᐆດੑͱݺ͹ΕΔͷͰɺຊ࿦จͰ΋ͦΕʹैͬͯɺᐆດੑ
ͱݺͿɻෆ࣮֬ੑ͸ϦεΫͱᐆດੑͷ྆ํΛؚΉ༻ޠͱͯ͠༻͍ΔɻKnight (1929)
͸ෆ࣮֬ੑͷ֓೦తͳ۠ผΛఏ͕ࣔͨ͠ɺݱࡏͰ͸ଌఆՄೳੑ͸ෆ࣮֬ੑΛධՁ͢Δ
།Ұͷ֬཰ͷଘࡏʹΑͬͯ۠ผ͢Δͷ͕ҰൠతͰ͋Δɻͭ·ΓɺͦͷΑ͏ͳ֬཰͕ଘ
ࡏ͢Δ৔߹ΛϦεΫɺଘࡏ͠ͳ͍৔߹ΛᐆດੑͱݺͿɻEllsberg (1961) ͸࣍ͷΑ͏ͳ
ࡾͭͷࢥߟ࣮ݧΛߦ͏͜ͱͰɺᐆດੑ͕ҙࢥܾఆʹ༩͑ΔӨڹΛࣔͨ͠ɻ
ࢥߟ࣮ݧ 1
ᆵ 1͸੺ۄͱࠇۄͷ߹ܭ͕ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋Δɻᆵ 2͸੺ۄ͕ 50ݸɺ
ࠇۄ͕ 50ݸͰ߹ܭͰ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋ΔɻࠇۄΛҾ͘ͱ 10000ԁΛಘ
Δɻ6
1.ᆵ 1͔ΒۄΛҾ͘ɻ
2.ᆵ 2͔ΒۄΛҾ͘ɻ
্هͷͲͪΒ͔ͷબ୒ࢶΛબͼͳ͍͞ɻ
ࢥߟ࣮ݧ 2ͱ 3Ͱ͸ɺ੺ۄ͕ 30ݸɺࠇۄͱԫۄͷ߹ܭ͕ 60ݸͰ߹ܭͰ 90ݸͷۄ
͕ೖ͍ͬͯΔᆵΛߟ͑Δɻ
ࢥߟ࣮ݧ 2
3.੺ۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
4.ࠇۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
্هͷͲͪΒ͔ͷબ୒ࢶΛબͼͳ͍͞ɻ
ࢥߟ࣮ݧ 3
5.੺ۄ͔ࠇۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
6.ࠇۄ͔ԫۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
6Ellsberg (1961) ͷݪ࿦จͰ͸ 100ถυϧͱͳ͍ͬͯͨͷͰɺ1ถυϧʹ 100ԁͰܭࢉͯ͠ɺ10000
ԁͱͨ͠ɻ౰࣌͸ϒϨτϯ΢οζମ੍ԼͳͷͰɺ1ถυϧ=360ԁͷݻఆҝସ૬৔Ͱ͋Γɺ͞Βʹɺݱࡏ
ͱ͸෺Ձਫ४΋େ͖͘ҟͳΔɻ͔͠͠ɺͲͪΒͰܭࢉͯ͠΋ɺٞ࿦ͷຊ࣭ʹ͸Өڹ͠ͳ͍ͷͰɺΑΓ෼
͔Γ΍͍͢දࣔʹͨ͠ɻ
6
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͠͹͠͹ɺਅͷෆ࣮֬ੑ͸ᐆດੑͱݺ͹ΕΔͷͰɺຊ࿦จͰ΋ͦΕʹैͬͯɺᐆດੑ
ͱݺͿɻෆ࣮֬ੑ͸ϦεΫͱᐆດੑͷ྆ํΛؚΉ༻ޠͱͯ͠༻͍ΔɻKnight (1929)
͸ෆ࣮֬ੑͷ֓೦తͳ۠ผΛఏ͕ࣔͨ͠ɺݱࡏͰ͸ଌఆՄೳੑ͸ෆ࣮֬ੑΛධՁ͢Δ
།Ұͷ֬཰ͷଘࡏʹΑͬͯ۠ผ͢Δͷ͕ҰൠతͰ͋Δɻͭ·ΓɺͦͷΑ͏ͳ֬཰͕ଘ
ࡏ͢Δ৔߹ΛϦεΫɺଘࡏ͠ͳ͍৔߹ΛᐆດੑͱݺͿɻEllsberg (1961) ͸࣍ͷΑ͏ͳ
ࡾͭͷࢥߟ࣮ݧΛߦ͏͜ͱͰɺᐆດੑ͕ҙࢥܾఆʹ༩͑ΔӨڹΛࣔͨ͠ɻ
ࢥߟ࣮ݧ 1
ᆵ 1͸੺ۄͱࠇۄͷ߹ܭ͕ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋Δɻᆵ 2͸੺ۄ͕ 50ݸɺ
ࠇۄ͕ 50ݸͰ߹ܭͰ 100ݸͷۄ͕ೖ͍ͬͯΔᆵͰ͋ΔɻࠇۄΛҾ͘ͱ 10000ԁΛಘ
Δɻ6
1.ᆵ 1͔ΒۄΛҾ͘ɻ
2.ᆵ 2͔ΒۄΛҾ͘ɻ
্هͷͲͪΒ͔ͷબ୒ࢶΛબͼͳ͍͞ɻ
ࢥߟ࣮ݧ 2ͱ 3Ͱ͸ɺ੺ۄ͕ 30ݸɺࠇۄͱԫۄͷ߹ܭ͕ 60ݸͰ߹ܭͰ 90ݸͷۄ
͕ೖ͍ͬͯΔᆵΛߟ͑Δɻ
ࢥߟ࣮ݧ 2
3.੺ۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
4.ࠇۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
্هͷͲͪΒ͔ͷબ୒ࢶΛબͼͳ͍͞ɻ
ࢥߟ࣮ݧ 3
5.੺ۄ͔ࠇۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
6.ࠇۄ͔ԫۄΛҾ͍ͨΒ 10000ԁΛ΋Β͑Δɻ
6Ellsberg (1961) ͷݪ࿦จͰ͸ 100ถυϧͱͳ͍ͬͯͨͷͰɺ1ถυϧʹ 100ԁͰܭࢉͯ͠ɺ10000
ԁͱͨ͠ɻ౰࣌͸ϒϨτϯ΢οζମ੍ԼͳͷͰɺ1ถυϧ=360ԁͷݻఆҝସ૬৔Ͱ͋Γɺ͞Βʹɺݱࡏ
ͱ͸෺Ձਫ४΋େ͖͘ҟͳΔɻ͔͠͠ɺͲͪΒͰܭࢉͯ͠΋ɺٞ࿦ͷຊ࣭ʹ͸Өڹ͠ͳ͍ͷͰɺΑΓ෼
͔Γ΍͍͢දࣔʹͨ͠ɻ
6
্هͷͲͪΒ͔Λબͼͳ͍͞ɻ
ࡾͭͷࢥߟ࣮ݧʹର͢Δయܕతͳճ౴͸
1 ⪯ 2, 3 ⪰ 4, 5 ⪯ 6
Ͱ͋Δɻಉ༷ͷߟ͑ํͰཧղͰ͖ΔͷͰɺҎԼͰ͸ࢥߟ࣮ݧ 1Λߟ͍͑ͯ͘ɻࢥߟ࣮
ݧ 1ʹ͓͍ͯɺᆵ 1Ͱ͸੺ۄΛҾ֬͘཰ɺࠇۄΛҾ֬͘཰͸෼͔Βͳ͍ɻᆵ 2Ͱ͸ɺ
੺ۄΛҾ֬͘཰ɺࠇۄΛҾ֬͘཰ɺ྆ํ͕ 1/2Ͱ͋Δɻͭ·Γɺᆵ 1͸ᐆດੑɺᆵ 2
͸ϦεΫΛͦΕͧΕද͍ͯ͠Δɻࢥߟ࣮ݧ 1Ͱͷయܕతͳճ౴͸ɺਓʑ͕ϦεΫΛᐆ
ດੑΑΓ΋޷Ή܏޲͕͋Δ͜ͱΛ͍ࣔͯ͠Δɻݴ͍׵͑Ε͹ɺਓʑ͸ϦεΫͱൺ΂ͯ
ᐆດੑΛճආ͢Δ܏޲͕͋Δɻᐆດੑճආ͕ظ଴ޮ༻ཧ࿦Ͱ͸આ໌Ͱ͖ͳ͍͜ͱΛࢥ
ߟ࣮ݧ 1ʹج͍ͮͯ֬ೝ͠Α͏ɻ͜͜Ͱɺࢥߟ࣮ݧ 1͸ࠇۄͱ੺ۄͷ໾ׂΛަ׵ͯ͠
΋ຊ࣭తʹ͸ಉҰͷࢥߟ࣮ݧͰ͋Δ͜ͱʹ஫ҙ͢Δɻ࠷ॳʹɺu(ࠇۄ) > u(੺ۄ)Λ
ߟ͑ͯΈͯɺu(ࠇۄ) = 1ɺu(੺ۄ) = 0ͱج४Խ͢Δɻ7 ᆵ 1͔ΒࠇۄΛҾ֬͘཰Λ
π(ࠇۄ)ͱදه͢Δɻ͜ͷઃఆԼͰ͸ɺબ୒ࢶ 2Λ 1ΑΓ΋޷Ήͷ͸ɺ
π(ࠇۄ) < 1
2
(8)
ͱͳΔɻ࣍ʹɺu(ࠇۄ) = 0 < 1 = u(੺ۄ)Λߟ͑ͯΈΔɻಉ༷ͷ෼ੳʹΑΓɺ
π(ࠇۄ) > 1
2
(9)
ͱͳΔɻ(8)ࣜͱ (9)͕ࣜಉ࣌ʹ੒ཱ͢Δ͜ͱ͸ͳ͍ɻͭ·Γɺظ଴ޮ༻ཧ࿦Ͱ͸ࢥߟ
࣮ݧ 1ͷ؍࡯Λઆ໌͢Δ͜ͱ͸Ͱ͖ͳ͍ɻͦͷͨΊɺᐆດੑճආͱ੔߹తͳҙࢥܾఆ
ϞσϧʢҎԼɺᐆດੑϞσϧͱ͢Δɻʣ͕৭ʑͱఏҊ͞Ε͍ͯΔɻྫ͑͹ɺGilboa and
Schmeidler (1989)ͷ maxminظ଴ޮ༻΍ Schmeilder (1989)ͷγϣέܕظ଴ޮ༻͕Α
͘஌ΒΕ͍ͯΔɻ࣍અͰ͸ɺຊ࿦จͷ෼ੳʹ࢖͏ Ghirardato et al. (2004) α-maxmin
ظ଴ޮ༻ͱ Klibanoﬀ et al. (2005) ͷ smooth ambiguity model Λઆ໌͢Δɻ
5 ᐆດੑϞσϧ
ࢿ࢈ࢢ৔ͷઃఆͱಉ͘͡୆ [a, b]্Ͱఆٛ͞Εͨʢજࡏతʹ࣮ݱ͢ΔʣΘݸͷ֬཰
෼෍ Fθ(θ = 1, 2, . . . ,Θ)Λߟ͑Δɻ֬཰෼෍ Fθ ΛҰ࣍֬཰෼෍ͱݺͿɻҰ࣍֬཰෼
෍ͷू߹ΛF = {F1, F2, . . . , FΘ}ͱ͢Δɻ͜ͷઃఆʹ͓͍ͯɺα-maxmin ظ଴ޮ༻͸
αminFθ∈FE[u(x˜)] + (1− α)maxFθ∈FE[u(x˜)]
7ࢥߟ࣮ݧ 1ͷঢ়گ͸ɺ͜Εʹ֘౰͢Δɻ
7
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Ͱද͞ΕΔɻઌ΄ͲͷઃఆʹՃ͑ͯɺ֬཰෼෍ Fθ͕࣮ݱ͢Δ֬཰͕ qθͰ༩͑ΒΕͯ
͍Δͱ͢Δɻ͜ͷ֬཰ qθ Λೋ࣍֬཰ͱݺͿɻ͜ͷઃఆʹ͓͍ͯɺsmooth ambiguity
model ͸
Θ∑
θ=1
qθϕ(E[u(x˜θ)])
Ͱ༩͑ΒΕΔɻ
ᐆດੑʹର͢Δબ޷͸ɺα-maxmin ظ଴ޮ༻Ͱ͸ αɺsmooth ambiguity model Ͱ
͸ ϕͷܗঢ়Ͱද͞ΕΔɻ͜ͷ͜ͱΛࢥߟ࣮ݧ 1ʹΛ࢖ͬͯཧղͯ͠ΈΔɻ࠷ॳʹɺα-
maxmin ظ଴ޮ༻Λߟ͑Δɻओମ͸ࠇۄ͕ଟ͍ঢ়گͱ੺ۄ͕ଟ͍ঢ়گͷೋͭΛΛ૝ఆ
͍ͯ͠Δͱ͢Δɻࠇۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘Ұ࣍֬཰͸ π(ࠇۄ) = 3/4ɺͭ
·Γɺ100ݸͷۄͷ 75ݸ͕ࠇۄͱߟ͍͑ͯΔɻ੺ۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘
Ұ࣍֬཰͸ π(ࠇۄ) = 1/4ͱ͢Δɻޮ༻ؔ਺͸ u(ࠇۄ) = 1ɺu(੺ۄ) = 0Ͱ༩͑ΒΕ
Δɻ͜ͷઃఆͰɺࢥߟ࣮ݧ 1Ͱબ୒ࢶ 2Λ 1ΑΓ޷Ή৚݅͸
α× 1
4
+ (1− α)× 3
4
< 1
2
⇐⇒ α < 1
2
ͱͳΔɻͭ ·Γɺ͜ ͷઃఆͰ͸α < 1/2ͰᐆດੑճආΛଊ͍͑ͯΔɻҰൠʹɺα-maxmin
ظ଴ޮ༻Ͱ͸ α͕େ͖͘ͳΔ΄ͲɺΑΓᐆດੑճආͱ͍͏ಛ௃෇͚͕ߦΘΕΔɻྫ͑
͹ɺϦεΫͱᐆດੑʹؔͯ͠ਆܦܦࡁֶʹΑΔߟ࡯Λߦͬͨ Huttel et al. (2006) Ͱ
͸ α < 1/2Λᐆດੑճආͱߟ͍͑ͯΔɻ࣍ʹɺsmooth ambiguity model ʹ͍ͭͯߟ
͑ͯΈΔɻࠇۄ͕ଟ͍ঢ়گͱനۄ͕ଟ͍ঢ়گ͕ى͖Δ֬཰͸ɺڞʹ 1/2ͱߟ͑Δɻ͜
ͷઃఆͰɺࢥߟ࣮ݧ 1ʹ͓͍ͯɺબ୒ࢶ 2Λ 1ΑΓ޷Ή৚݅͸
1
2
ϕ
(
1
4
)
+ 1
2
ϕ
(
3
4
)
< ϕ
(
1
2
)
⇐⇒ ϕ′′ < 0
ͱͳΔɻҰൠʹɺsmooth ambiguity model Ͱ͸ ϕͷ૿ՃԜม׵ʹΑͬͯɺΑΓᐆດ
ੑճආͱ͍͏ಛ௃෇͚͕ߦΘΕΔɻϕ͕ઢܗͷ৔߹ʹظ଴ޮ༻ʹͳΔͷͰɺԜؔ਺ͷ
৔߹͸ᐆດੑճආͱͳΔɻ
6 ᐆດੑͷӨڹ
6.1 ४උ
ຊઅͰ͸ɺᐆດੑ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹʹ͍ͭͯɺൺֱ੩ֶ෼ੳΛ༻͍ͯఆੑత
ͳੑ࣭ʹΑͬͯߟ࡯͢ΔɻຊখઅͰ͸ɺ෼ੳͷͨΊͷ४උΛߦ͏ɻظ଴ޮ༻ͷ৔߹Λ
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Ͱද͞ΕΔɻઌ΄ͲͷઃఆʹՃ͑ͯɺ֬཰෼෍ Fθ͕࣮ݱ͢Δ֬཰͕ qθͰ༩͑ΒΕͯ
͍Δͱ͢Δɻ͜ͷ֬཰ qθ Λೋ࣍֬཰ͱݺͿɻ͜ͷઃఆʹ͓͍ͯɺsmooth ambiguity
model ͸
Θ∑
θ=1
qθϕ(E[u(x˜θ)])
Ͱ༩͑ΒΕΔɻ
ᐆດੑʹର͢Δબ޷͸ɺα-maxmin ظ଴ޮ༻Ͱ͸ αɺsmooth ambiguity model Ͱ
͸ ϕͷܗঢ়Ͱද͞ΕΔɻ͜ͷ͜ͱΛࢥߟ࣮ݧ 1ʹΛ࢖ͬͯཧղͯ͠ΈΔɻ࠷ॳʹɺα-
maxmin ظ଴ޮ༻Λߟ͑Δɻओମ͸ࠇۄ͕ଟ͍ঢ়گͱ੺ۄ͕ଟ͍ঢ়گͷೋͭΛΛ૝ఆ
͍ͯ͠Δͱ͢Δɻࠇۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘Ұ࣍֬཰͸ π(ࠇۄ) = 3/4ɺͭ
·Γɺ100ݸͷۄͷ 75ݸ͕ࠇۄͱߟ͍͑ͯΔɻ੺ۄ͕ଟ͍ঢ়گʹ͓͍ͯɺࠇۄΛҾ͘
Ұ࣍֬཰͸ π(ࠇۄ) = 1/4ͱ͢Δɻޮ༻ؔ਺͸ u(ࠇۄ) = 1ɺu(੺ۄ) = 0Ͱ༩͑ΒΕ
Δɻ͜ͷઃఆͰɺࢥߟ࣮ݧ 1Ͱબ୒ࢶ 2Λ 1ΑΓ޷Ή৚݅͸
α× 1
4
+ (1− α)× 3
4
< 1
2
⇐⇒ α < 1
2
ͱͳΔɻͭ ·Γɺ͜ ͷઃఆͰ͸α < 1/2ͰᐆດੑճආΛଊ͍͑ͯΔɻҰൠʹɺα-maxmin
ظ଴ޮ༻Ͱ͸ α͕େ͖͘ͳΔ΄ͲɺΑΓᐆດੑճආͱ͍͏ಛ௃෇͚͕ߦΘΕΔɻྫ͑
͹ɺϦεΫͱᐆດੑʹؔͯ͠ਆܦܦࡁֶʹΑΔߟ࡯Λߦͬͨ Huttel et al. (2006) Ͱ
͸ α < 1/2Λᐆດੑճආͱߟ͍͑ͯΔɻ࣍ʹɺsmooth ambiguity model ʹ͍ͭͯߟ
͑ͯΈΔɻࠇۄ͕ଟ͍ঢ়گͱനۄ͕ଟ͍ঢ়گ͕ى͖Δ֬཰͸ɺڞʹ 1/2ͱߟ͑Δɻ͜
ͷઃఆͰɺࢥߟ࣮ݧ 1ʹ͓͍ͯɺબ୒ࢶ 2Λ 1ΑΓ޷Ή৚݅͸
1
2
ϕ
(
1
4
)
+ 1
2
ϕ
(
3
4
)
< ϕ
(
1
2
)
⇐⇒ ϕ′′ < 0
ͱͳΔɻҰൠʹɺsmooth ambiguity model Ͱ͸ ϕͷ૿ՃԜม׵ʹΑͬͯɺΑΓᐆດ
ੑճආͱ͍͏ಛ௃෇͚͕ߦΘΕΔɻϕ͕ઢܗͷ৔߹ʹظ଴ޮ༻ʹͳΔͷͰɺԜؔ਺ͷ
৔߹͸ᐆດੑճආͱͳΔɻ
6 ᐆດੑͷӨڹ
6.1 ४උ
ຊઅͰ͸ɺᐆດੑ͕ࢿ࢈Ձ֨ʹ༩͑ΔӨڹʹ͍ͭͯɺൺֱ੩ֶ෼ੳΛ༻͍ͯఆੑత
ͳੑ࣭ʹΑͬͯߟ࡯͢ΔɻຊখઅͰ͸ɺ෼ੳͷͨΊͷ४උΛߦ͏ɻظ଴ޮ༻ͷ৔߹Λ
8
ϕϯνϚʔΫͱ͠ɺୈ 2અʹ͓͍ͯϦεΫࢿ࢈ͷظ຤Ձ஋Λ֬཰෼෍ F0Λ࣋ͭ֬཰
ม਺ x˜ɺͦͷࢿ࢈Ձ֨Λ P0ͱදه͍ͯͨ͠ɻ͞Βʹɺೋ࣍֬཰Λ θnͱͯ͠ɺ
Θ∑
θ=1
qθFθ(x) = F0(x)
͕੒ཱ͍ͯ͠Δঢ়گͰൺֱΛߦ͏ɻ໌നͳൺֱ੩ֶͷ݁ՌΛಘΔͨΊʹɺҰ࣍֬཰෼
෍͸ Ekern (1980) ͕ಋೖͨ͠ N ࣍֬཰ࢧ഑Ͱॱং෇͚ΒΕ͍ͯΔͱ͢Δɻͭ·Γɺ
ҎԼΛԾఆ͢Δɿ
Ծఆ 1. શͯͷ i < j ͱͳΔ i, j ∈ {1, 2, . . . , N}ʹରͯ͠ɺҰ࣍֬཰෼෍ Fj ͕ FiΛ
ୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͢Δɻ
N ࣍֬཰ࢧ഑͸ҎԼͰఆٛ͞ΕΔɿ
F (N)i (x) ≥ F
(N)
j (x), ∀x ∈ [a, b]
F (n)i (x) ≥ F
(n)
j (x), ∀n ∈ {1, 2, . . . , N − 1}ɻ
͜͜Ͱɺ
F (1)i (x) = Fi(x), F
(1)
j (x) = Fj(x),
F (n)i (x) = F
(n−1)
i (x), F
(n)
j (x) = F
(n−1)
j (x), ∀n ∈ {2, 3, . . . , N}, ∀x ∈ [a, b]
ͱ͢Δɻ͜͜ͰɺϦεΫͷঢ়گΛߟ͑ͯɺϦεΫࢿ࢈ͷظ຤Ձ஋͕ʢҰ࣍ʣ֬཰෼෍
͕ Fiͱ FjͰ༩͑ΒΕ͍ͯΔೋͭͷܦࡁΛߟ͑Δɻ·ͨɺͦΕͧΕͷࢿ࢈Ձ֨Λ Piͱ
Pj ͱදه͢Δɻ(−1)n+1(dnu)/(dxn) = (−1)n+1un ≥ 0, ∀n ∈ {1, 2, . . . , N + 1}ΛԾ
ఆ͢ΔͱɺJokung (2013) ʹΑΓ
−xu
n+1(x)
un(x)
≤ n, ∀n = 1, 2, . . . , N ⇒ Pi ≤ Pj
͕੒ཱ͍ͯ͠Δ͜ͱ͕෼͔ΔɻຊઅͰ͸ޮ༻ؔ਺͕͜ͷੑ࣭Λຬ͍ͨͯ͠ΔͱԾఆ
͢Δɿ
Ծఆ 2.
(−1)n+1un ≥ 0, ∀n ∈ {1, 2, . . . , N + 1}ʀ
−xu
n+1(x)
un(x)
≤ n, ∀n = 1, 2, . . . , N ∀x ∈ [w + a,w + b]ɻ
9
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6.2 α-maxmin ظ଴ޮ༻
౤ࢿՈͷ࠷దԽ໰୊͸ҎԼͰද͞ΕΔɿ
maxβ αminFθ∈FE[u(y˜)] + (1− α)maxFθ∈FE[u(y˜)]
s.t. y˜ = w + x˜+ β(x˜− P )ɻ
Ұ֊৚݅ʹۉߧ৚݅Ͱ͋Δ β = 0Λ୅ೖ͢Δͱɺࢿ࢈Ձ֨͸
αE[(x˜1 − P∗)u′(w + x˜1)] + (1− α)E[(x˜Θ − P∗)u′(w + x˜Θ)] = 0
͜͜ͰɺԾఆ 1ͱN ࣍֬཰ࢧ഑ͷੑ࣭ΑΓɺ
E[u(w + x˜1)] ≤ E[u(w + x˜2)] ≤ . . . ≤ E[u(w + x˜Θ)]
͕੒ཱ͍ͯ͠Δ͜ͱʹ஫ҙ͢ΔɻGS ͷൺֱ੩ֶͷํ๏ͱ Jokung (2013) ΑΓɺ
E[(x˜1 − P∗)u′(w + x˜1)] ≤ 0
E[(x˜Θ − P∗)u′(w + x˜Θ)] ≥ 0
ͱͳΔɻ֬཰ࢧ഑ͷੑ࣭ΑΓɺF0 ͸F1 (FΘ)ΛୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͢Δʢ͞
ΕΔʣɻͦͷͨΊɺP1 ≤ P0 ≤ PθΛຬͨ͢ɻ͜ΕΑΓɺ
α∗E[(x˜1 − P0)u′(w + x˜1)] + (1− α∗)E[(x˜Θ − P0)u′(w + x˜Θ)] = 0 (10)
Λຬͨ͢ α∗ ∈ [0, 1]͕ଘࡏ͢Δɻα > (<)α∗ͷ৔߹ɺαF1+(1−α)FΘ͸ α∗F1+(1−
α∗)FΘʹୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͞ΕΔʢ͢ΔʣͷͰɺ
αE[(x˜1 − P0)u′(w + x˜1)] + (1− α)E[(x˜Θ − P0)u′(w + x˜Θ)] ≤ (≥)0
ͱͳΔɻҎ্ͷ෼ੳΛ໋୊ͱͯ͠·ͱΊΔɻ
໋୊ 2. ౤ࢿՈͷબ޷͸ α-maxmin ظ଴ޮ༻Ͱද͞ΕΔɻ·ͨɺԾఆ 1ͱ 2Λຬͨ͠
͍ͯΔͱ͢Δɻ͜ͷ࣌ɺα > (<)α∗Λຬͨ͢ҙຯͰ α͕େ͖͍ʢখ͍͞ʣ৔߹ɺᐆດ
ੑ͸ۉߧࢿ࢈Ձ֨Λݮগʢ૿Ճʣͤ͞Δɻ
6.3 Smooth ambiguity model
౤ࢿՈͷ࠷దԽ໰୊͸ҎԼͰද͞ΕΔɿ
maxβ
Θ∑
θ=1
qθϕ (E[u(y˜θ)]) s.t. y˜ = w + x˜+ β(x˜− P )ɻ
10
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6.2 α-maxmin ظ଴ޮ༻
౤ࢿՈͷ࠷దԽ໰୊͸ҎԼͰද͞ΕΔɿ
maxβ αminFθ∈FE[u(y˜)] + (1− α)maxFθ∈FE[u(y˜)]
s.t. y˜ = w + x˜+ β(x˜− P )ɻ
Ұ֊৚݅ʹۉߧ৚݅Ͱ͋Δ β = 0Λ୅ೖ͢Δͱɺࢿ࢈Ձ֨͸
αE[(x˜1 − P∗)u′(w + x˜1)] + (1− α)E[(x˜Θ − P∗)u′(w + x˜Θ)] = 0
͜͜ͰɺԾఆ 1ͱN ࣍֬཰ࢧ഑ͷੑ࣭ΑΓɺ
E[u(w + x˜1)] ≤ E[u(w + x˜2)] ≤ . . . ≤ E[u(w + x˜Θ)]
͕੒ཱ͍ͯ͠Δ͜ͱʹ஫ҙ͢ΔɻGS ͷൺֱ੩ֶͷํ๏ͱ Jokung (2013) ΑΓɺ
E[(x˜1 − P∗)u′(w + x˜1)] ≤ 0
E[(x˜Θ − P∗)u′(w + x˜Θ)] ≥ 0
ͱͳΔɻ֬཰ࢧ഑ͷੑ࣭ΑΓɺF0 ͸F1 (FΘ)ΛୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͢Δʢ͞
ΕΔʣɻͦͷͨΊɺP1 ≤ P0 ≤ PθΛຬͨ͢ɻ͜ΕΑΓɺ
α∗E[(x˜1 − P0)u′(w + x˜1)] + (1− α∗)E[(x˜Θ − P0)u′(w + x˜Θ)] = 0 (10)
Λຬͨ͢ α∗ ∈ [0, 1]͕ଘࡏ͢Δɻα > (<)α∗ͷ৔߹ɺαF1+(1−α)FΘ͸ α∗F1+(1−
α∗)FΘʹୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͞ΕΔʢ͢ΔʣͷͰɺ
αE[(x˜1 − P0)u′(w + x˜1)] + (1− α)E[(x˜Θ − P0)u′(w + x˜Θ)] ≤ (≥)0
ͱͳΔɻҎ্ͷ෼ੳΛ໋୊ͱͯ͠·ͱΊΔɻ
໋୊ 2. ౤ࢿՈͷબ޷͸ α-maxmin ظ଴ޮ༻Ͱද͞ΕΔɻ·ͨɺԾఆ 1ͱ 2Λຬͨ͠
͍ͯΔͱ͢Δɻ͜ͷ࣌ɺα > (<)α∗Λຬͨ͢ҙຯͰ α͕େ͖͍ʢখ͍͞ʣ৔߹ɺᐆດ
ੑ͸ۉߧࢿ࢈Ձ֨Λݮগʢ૿Ճʣͤ͞Δɻ
6.3 Smooth ambiguity model
౤ࢿՈͷ࠷దԽ໰୊͸ҎԼͰද͞ΕΔɿ
maxβ
Θ∑
θ=1
qθϕ (E[u(y˜θ)]) s.t. y˜ = w + x˜+ β(x˜− P )ɻ
10
Ұ֊৚݅ʹۉߧ৚݅Ͱ͋Δ β = 0Λ୅ೖ͢Δͱɺࢿ࢈Ձ֨͸
Θ∑
θ=1
qnϕ′ (E[u(w + xθ)])E[(x˜θ − P∗)u′(w + x˜θ)] = 0
Λຬͨ͢ɻ͜͜Ͱɺ֬཰ࢧ഑ͷੑ࣭ΑΓɺશͯͷ θʹରͯ͠ɺ͋Δ tθ ∈ [0, 1]͕ଘࡏ
ͯ͠ɺ
Fθ = tθF1 + (1− tθ)FΘ
ͱͯ͠දݱͰ͖Δɻtθ > (<)α∗Λຬͨ͢৔߹ɺୈN ࣍֬཰ࢧ഑ͷҙຯͰࢧ഑͞ΕΔ
ʢ͢Δʣ͜ͱ͕෼͔Δɻ͜͜Ͱɺα∗͸લখઅͷ (10)ࣜͰఆ͍ٛͯ͠ΔɻJokung (2013)
ʹ͋ΔΑ͏ʹɺ೚ҙͷ i < jͱͳΔ i, j ∈ {1, 2, . . . ,Θ}ʹ͍ͭͯ
E[(x˜1 − P0)u′(w + x˜i)] ≤ E[(x˜j − P0)u′(w + x˜i)] (11)
͕੒Γཱͭɻ͜͜Ͱɺθ¯Λ tθ > α∗Λຬͨ͢ͳ͔Ͱ࠷খͷ θͱͯ͠ఆٛ͢Δɻ͜ͷఆ
ٛʹΑΓɺ
E[(x˜θ − P0)u′(w + x˜θ)] ≥ 0 for θ > θ¯ (12)
E[(x˜θ − P0)u′(w + x˜θ)] ≤ 0 for θ < θ¯ (13)
ϕ͕ΞϑΟϯม׵ʹରͯ͠ෆมͰ͋Δ͜ͱΛར༻ͯ͠ɺҰൠੑΛࣦ͏͜ͱͳ͘ɺ
ϕ′ (E[u(w + xθ¯)]) = 1
ͱ͢Δɻϕ′′ < 0ͳͷͰɺ
ϕ′ (E[u(w + xθ¯)]) < 1 for θ > θ¯ (14)
ϕ′ (E[u(w + xθ¯)]) > 1 for θ < θ¯ (15)
ͱͳΔɻϕ͕ઢܗͷ৔߹͸ظ଴ޮ༻ʹͳΔ͜ͱʹ஫ҙ͢ΔͱɺҎԼ͕੒ཱ͢Δɿ
E[(x˜0 − P0)u′(w + x˜0)] =
Θ∑
θ=1
qθE[(x˜θ − P0)u′(w + x˜θ)] = 0ɻ
(12)͔ࣜΒ (15)ࣜʹΑΓɺᐆດੑճආ͕ΑΓਖ਼ͷظ଴ݶքޮ༻ʹՃॏͷখ͘͞͠ɺෛ
ͷظ଴ݶքޮ༻ͷՃॏΛେ͖͍ͯ͘͠ΔɻͦͷͨΊɺ
Θ∑
θ=1
qnϕ′ (E[u(w + xθ)])E[(x˜θ − P 0)u′(w + x˜θ)] ≤ 0
͕੒ཱ͢Δɻ
Ҏ্ͷ෼ੳΛ໋୊ͱͯ͠·ͱΊΔɻ
໋୊ 3. ౤ࢿՈͷબ޷͸ smooth ambiguity model Ͱද͞ΕΔɻ·ͨɺԾఆ 1ͱ 2Λ
ຬ͍ͨͯ͠Δͱ͢Δɻ͜ͷ࣌ɺᐆດੑ͸ۉߧࢿ࢈Ձ֨Λݮগͤ͞Δɻ
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7 ݁ޠ
1980೥୅ޙ൒͔Βɺᐆດੑʹؔ͢Δཧ࿦ͱ࣮ݧͷ༷ʑͳݚڀ͕ߦΘΕɺଟ͘ͷ஝ੵ
͕͋ΔɻඇՃ๏తͳଌ౓΍ෆ࿈ଓͳແࠩผۂઢͳͲʹΑͬͯબ޷͕දݱ͞ΕΔͷͰɺ
ܦࡁֶ΍ϑΝΠφϯεͷ෼໺Ͱ࢖ΘΕ͍ͯΔඪ४తͳղੳ͕Ͱ͖ͣɺߴ౓ͳ෼ੳ͕ඞ
ཁͱ͞ΕΔ͜ͱ͕Ԡ༻্ͷ໰୊Ͱ͋ͬͨɻ͔͠͠ɺ࠷ۙͰ͸ɺهड़తͳଥ౰ੑΛҡ࣋
ͭͭ͠ɺ෼ੳͷऔΓѻ͍΍͢͞΋݉Ͷඋ͑ͨཧ࿦͕੔උ͞Εͭͭɺࢿ࢈Ձ֨࿦Λ͸͡
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